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1.0 Monitoring Methodology 1 

1.1 Bathymetric Survey Methodology 2 

The bathymetric survey data collected by Reclamation used a Teledyne RD Instruments 3 

1,200 kilohertz Workhorse Rio Grande Acoustic Doppler Current Profiler (ADCP). 4 

Accurate position information for the survey was achieved by linking the ADCP to a 5 

Trimble 5800 Global Positioning System (GPS) system operating with a real-time 6 

kinematic (RTK) survey.  7 

The GPS and ADCP were mounted on an aluminum frame raft with inflatable pontoons 8 

(Figure F-1) and connected to a field computer, which processes information from both 9 

instruments. The GPS receiver on the raft was mounted directly to the top of the ADCP 10 

mounting pole and was set to export the Global Positioning System Fix Data (GGA) 11 

National Marine Electronics Association data string. This data string exported the GPS 12 

position data directly to the computer. The computer program WinRiver (Version 10.06, 13 

RD Instruments, San Diego, California) read the GGA data string and used it to 14 

determine the position of the ADCP. The ADCP was set to a depth of 0.67 feet during the 15 

survey. Magnetic variation occurred along the river but was generally about 13.77 16 

degrees. Bottom type was set to sand, and water mode 12SB and bottom mode 7 were 17 

used. ADCP self-test and compass calibration programs were executed each day of the 18 

survey. During the survey, the height of the ADCP was adjusted so that the top of the 19 

mounting plate was just at the water surface. The instrument height for the GPS with this 20 

configuration was 4.1 feet from the water surface to the center of the bumper. During the 21 

boat surveys, GPS observations were taken to measure the water surface elevation every 22 

20 feet. These measurements were later used to assign a water surface elevation to each 23 

ADCP measurement. 24 

25 



San Joaquin River Restoration Program 
Annual Technical Report 

Public Draft Surveys 

G-10 ï March 2011 Appendix 

 1 

 2 
Figure G-1. Configuration for GPS and ADCP Bathymetric Surveys on the San 3 

Joaquin River 4 

1.1.1 Data Processing 5 

Data collected in the data controller (on the boat) and in the base station receiver were 6 

downloaded to Trimble Geomatics Office (TGO, Version 1.62). Data logged at the base 7 

stations were submitted to Online Positioning User Service (OPUS) 8 

<http://www.ngs.noaa.gov/OPUS/> post processing. The control point coordinates were 9 

adjusted based on these results. Horizontal positions were reported in North American 10 

Datum 1983 Universal Transverse Mercator (UTM) Zone 11 North; vertical positions 11 

were reported in North American Vertical Datum 1988. Elevations were derived from 12 

GEOID 03. After these adjustments were made, water surface observations were 13 

exported in shapefile format for further use in ArcMap (Version 9.3.1, ESRI, Redlands, 14 

California).  15 

ADCP data require several processing steps. First, ADCP raw data files are exported in 16 

American Standard Code for Information Interchange format using WinRiver (playback 17 

mode). The second step in processing is to use AdMap (Dave Mueller, U.S. Geological 18 

Survey Version 1.4, 2007) to export bathymetric data. AdMap can export several types of 19 

bathymetry data, but for the purposes of this project, only the multibeam bathymetry data 20 

with depth and position for each of the four ADCP beams were exported. Beam depths 21 

were obtained by creating a water surface file within AdMap in which the water surface 22 

elevation at each transect was set equal to zero. AdMap-processed files were exported in 23 

text file format and included position data in UTM coordinates. With a small amount of 24 

manipulation, these files were imported into ArcMap.  25 
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Once the ADCP multibeam bathymetry data and the GPS water surface elevation data 1 

were imported into ArcMap, bed elevations for the ADCP measurements could be 2 

determined. The GPS water surface elevations were used to create a water surface 3 

triangulated irregular network (TIN). Using the Functional Surface Tool in three-4 

dimensional (3D) analyst, the ADCP multibeam bathymetry points were assigned a water 5 

surface elevation based on each pointôs position relative to the water surface TIN. Once 6 

this process was completed, fields for horizontal position (x,y), water surface elevation, 7 

and bed elevation were created and populated in the attribute table of the new 3D feature 8 

class. 9 

1.2 Water Surface Profile Survey  10 

Water surface profiles are obtained using a survey-grade GPS (3D quality of 0.1 foot) to 11 

record the water surface elevations along the river. The horizontal datum used is the 12 

California Coordinate System Zone 3, US Survey Feet, based on California Geodetic 13 

Coordinates of 1983, Epoch 2007.0. The vertical datum used is the North American 14 

Vertical Datum of 1988. Orthometric heights are derived from RTK observations and 15 

application of GEIOD03 to the RTK values. RTK observations are received from either 16 

the Fresno State or Tranquility base stations via a cell phone modem attached to the GPS 17 

receiver. Existing control points are used to validate the accuracy of the data. Near the 18 

California Department of Fish and Game hatchery, thick vegetation prohibits the use of 19 

the GPS equipment. Control was set in an open area using GPS, and a total station is used 20 

to record the water level. 21 

22 
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2.0 Data 1 

The following section reports data collected from surveys conducted in spring 2010. 2 

2.1 Bathymetric Surveys 3 

Figure F-2 through Figure F-9 illustrate the locations of data collected during the April 4 

2010 surveys. The background photography is from 2004. In addition, plots of bed 5 

profiles and water surface elevations are also provided for each of the reaches where 6 

surveys were conducted (Figure 9 Figure F-10X+1 through Figure Figure 14 F-15XX). 7 

 8 
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 2 
Figure G-2. Reach 3 Bathymetric Surveyed Data Points from Mendota Dam to MP 192  3 

(Data were Collected on April 9, 2010) 4 
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 1 
Figure G-3. Reach 3 Bathymetric Surveyed Data Points from RM 192 to Sack Dam (MP 182) 2 

(Data were Collected on April 9, 2010) 3 
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 2 
Figure G-4. Reach 4a Bathymetric Surveyed Data Points from Sack Dam (MP 182) 3 

to Sand Slough (MP 168.5) (Data were Collected on April 10, 2010) 4 
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 1 
Figure G-5. Eastside Bypass Bathymetric Surveyed Data Points from Sand Slough 2 

(MP 168.5) to Dan McNamara Road (Data were Collected on April 10, 2010) 3 
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 1 
Figure G-6. Reach 4b2 Bathymetric Surveyed Data Points from the Mariposa 2 

Bypass (MP 147.5) to MP 141 (Data were Collected on April 13, 2010) 3 
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 1 
Figure G-7. Bear Creek/Eastside Bypass Bathymetric Surveyed Data Points just 2 

Upstream of the Confluence with the San Joaquin River at MP 136  3 
(Data were Collected on April 14, 2010)4 
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 2 
Figure G-8. Reach 5 Bathymetric Surveyed Data Points from MP 136 to MP 127  3 

(Data were Collected on April 14, 2010) 4 
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 1 
Figure G-9. Reach 5 Bathymetric Surveyed Data Points from MP 127 to Confluence with the Merced River  2 

(Data were Collected on April 14, 2010) 3 
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 1 
Figure G-10. Profile of Survey Collected in Reach 3 on April 9, 2010 2 


















































































































































































































































































































